Abstract: Cnidoscolus aconitifolius is a leafy vegetable consumed for its nutritional values and medicinal purposes. The leaves were extracted with water (a polar solvent), then subjected to preliminary phytochemical screening and further GC-MS analysis. The preliminary screening showed the presence of cardiac glycosides, flavonoids, phenols, anthraquinones and triterpenoids while the GC-MS result revealed 42 compounds. The major compounds were Borneol (1.41%), Caryophyllene oxide (2.73%), 1H-cycloprop (e) azulene (2.02%), 4-(1,5-Dimethyl hex-4-enyl) cyclohex-2-enone (4.15%), Farnesol (2.51%), Spiro (4.5) dec-6-en-8-one (6.87%), Longipinane (4.18%) and Benzene (13.37%). This study shows that Cnidoscolus aconitifolius contain many biologically active compounds in various concentrations which could have been responsible for its numerous biological actions.
Introduction
Cnidoscolus aconitifolius (Euphorbiaceae family) is a large fast growing leafy perennial shrub, native of Yacutan Peninsula of Mexico in Central America (Ranhotra et al., 1998) . It is commonly found in the tropic and sub-tropical regions worldwide, including Africa, North and South America, India etc. The plant is commonly called Chaya, Iyana-Paja, or tree spinach depending on its regional source. Iyana-paja leaf is commonly eaten as vegetable in soup in Nigeria, where it serves as a good source of protein, vitamins, minerals and antioxidants (Kuti and Konuru, 2004) .
Cnidoscolus aconitifolius shoots and leaves have been taken as laxatives, diuretic and circulatory stimulant, to improve digestion, stimulate lactation and harden the fingernails (Rowe, 1994) .
Cnidoscolus aconitifolius has been recommended for a number of ailments including digestion, obesity, kidney stones, hemorrhoids, eye problems, atherosclerosis, gall stone and high cholesterol (Diaz-Bolio, 1975 ; Toes, 1996, Oyagbemi and Odetola, 2010 Oyagbemi et al., 2008) . This plant has also been used in ethno medicine for the treatment of alcoholism, insomnia, gout, scorpion stings and as a cure for brain and vision impairment (Atuahene et al., 1999) .
The aqueous leaf extract has been recommended as a female contraceptive (Yakubu et al, 2008) . Mordi et al, (2003) also reported the use of this leaf as amethystic agent (reducing alcohol absorption).
However, there has been no information to the best of our knowledge, on the bioactive constituents of this plant, which are needed to support its numerous claims of efficacy. As such, this study aims to ascertain the chemical constituents of this plant, so that it will be of benefit to pharmaceutical industries and researchers in the discovery of natural plant therapeutic agents.
Materials and Methods

Plant Material
Fresh leaf samples of Cnidoscolus aconitifolius were collected from a farm in Federal Girls College, Sokoto. Nigeria.
Preparation of Powder and Extraction
The leaves were air dried and grounded using an electric blender to obtain a fine powder. The powder was further sieved to obtain finer particles. 25g of powdered plant material was separately soaked in 250ml of water (a polar solvent). The solution was allowed to stand for 48 hours with occasional stirring. The mixture was then filtered using whatman number 1 filter paper and the filtrate evaporated in a water bath until dried.
Qualitative Phytochemical Studies
The phytochemical analysis of Cnidoscolus aconitifolius extracts were conducted by using a modified version of Cock and Kalt, 2013.
Cardiac glycosides
2ml of extract was treated with 2ml glacial acetic acid in a test tube and few drops of ferric chloride solution was added. 1ml of concentrated sulfuric acid was carefully added. The presence of red/brown ring at the interface or the formation of a green/blue color throughout the solution indicates the presence of cardiac glycosides. 
Anthraquinones
1ml of extract was treated with few drops of concentrated sulphuric acid and careful addition of 1ml of ammonia. A rose pink color indicates the presence of free anthraquinones.
Flavonoids
1ml of sodium hydroxide solution was added to 3mls of extract. The formation of intense yellow color which becomes colorless on addition of 1ml dilute hydrochloric acid, indicates the presence of flavonoids.
Phenols
200µl of extract was added to 2ml of 3% aqueous sodium carbonate, followed by the addition of 200µl Folin's Ciocalteu reagent. The mixture was allowed to stand for 30min at room temperature. The formation of deep blue or black color indicates the presence of phenolic compounds.
Tannins
2ml of extract was treated with 1ml of 1% ferric chloride solution. The mixture was observed for the formation of blue-black or greenish coloration which indicates the presence of tannins.
Triterpenoids
2ml of extract was treated with 1ml of chloroform followed by careful addition of 1ml concentrated sulfuric acid. The formation of reddish brown or purple color indicates the presence of triterpenoids.
Steroids
1ml of extract was treated with few drops of acetic anhydride and concentrated sulfuric acid. The solution was allowed to stand at room temperature for 5min. The formation of deep blue/green color indicates the presence of steroids.
GC-MS Analysis
The GC-MS analysis was conducted at Central Research Laboratory, University of Lagos, Lagos State. It was injected into a GC model 7890 (Agilent Technologies) coupled to a MS model 5975c (Agilent Technologies). The mobile phase was helium gas with a flow rate of 1ml/min. The injector temperature was 250 0 C, the injection volume was 1µl and the oven temperature was initially programmed at 30 0 C for 2min. This was then increased by 10 o C per minute to a final temperature of 240 o C for 6 minutes.
Identification of Components
Interpretation of mass spectrum GC-MS was conducted using data base of National Institute Standard and Technology (NIST) and Wiley spectra libraries. Spectrum of the unknown component was compared with spectrum of known components stored in the NIST library. The name, molecular weight and structure of the components of the test materials were recorded. The preliminary qualitative result is as follows: 
Results
GC-MS is
Discussion
The more information in qualitative analysis can be obtained by gas-chromatography coupled with mass spectrometry (GC-MS) (Cong et al., 2007 
Conclusion
The source of the many plants (herbs and spices) can be often identified from the peak pattern of chromatograms obtained directly from the headspace analysis. Similarly, unique qualitative and quantitative patterns from a GC analysis will often help identify the source of the many alcoholic beverages. The technique of fingerprint could really identify the false herbal products. The construction of the chromatographic fingerprints aims to evaluating the quality of Herbal Medicines (Yi-Zeng et al 2004). The fundamental reason of quality control of herbal medicines is based on concept of the Phyto equivalence of herbs, and then to use of this conception to identify real herbal medicine and the false one, and further to do quality control analysis.
Therefore, GC-MS method is a direct and fast analytical approach for the identification of terpenoids and steroids and only few grams of plant material is required. The importance of study is due to biological activity of some of the compounds. The present study, which reveals the presence of the components in Cnidoscolus aconitifolius suggest that contribution of these compounds on the pharmacological activity should be evaluated.
